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PROBLEM TO BE SOLVED: To reduce the capacity of a 
memory used to apply gamma correction to received 
digital image data according to a gamma correction 
characteristic whose input-output characteristic is 
represented as a curve. 

SOLUTION: A correction circuit corrects received digital 
image data into digital image data suitable for display 
drive in a liquid crystal display section according to a 
gamma correction characteristic including a curve. 
Correction data corresponding to the gamma correction 
characteristic represented by a curve are divided into 
reference straight line data placed on at least one 
reference straight line, and difference data added to or 
subtracted from the reference data. The difference data 
are stored in a RAM 102 in cross reference with the 
received digital image data. Data on at least one 
reference straight line are outputted from a 3rd selector 
130 that selects one or a plurality from bit shifters 
104A-104C and fixed data. The data are added by an 
adder 132, from which final correction data on a curve are found. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the digital gamma correction circuit which amends input digital image data according to the 
gamma correction property containing a curve to the digital image data suitable for a display drive in the 
liquid crystal display section The gamma correction property used as a curve, and the criteria straight-line 
data with which corresponding amendment data are located on at least one criteria straight line, the 
difference added or subtracted by it it divides into data — having - said difference — with the memory 
table which matches data with said input digital image data, and memorizes them The straight-line 
approximation operation part which outputs the data on said at least one criteria straight line according to 
said input digital image data, said difference outputted from said 2nd memory table - the digital gamma 
correction circuit characterized by having the operation part which adds or subtracts data and said criteria 
straight-line data outputted from said straight-line approximation operation part. 

[Claim 2] The digital gamma correction circuit characterized by being used also [ carry out / said a part of 
straight- line approximation operation part / in claim 1, carry out straight-line approximation, amend input 
digital image data using at least one amendment straight line, in fields other than said gamma correction 
property used as a curve, and / the operation output of the data on said at least one criteria straight line and 
an amendment straight line ]. 

[Claim 3] It is the digital gamma correction circuit characterized by be used also [ carry out / two or more of 
these bit shift circuits / in claim 2, said straight line approximation operation part carries out the bit shift of 
the input digital image data, respectively, have 2n or two or more bit shifters which are doubled l/2n ( n is 
the natural number) for said input digital image data, and / the operation output of the data on said at least 
one criteria straight line and an amendment straight line ]. 

[Claim 4] In the digital gamma correction circuit which has the straight-line approximation operation part 
which amends input digital image data to the digital image data which carried out straight-line 
approximation for every straight-line approximation section using two or more straight lines, and was 
suitable for the display drive in the liquid crystal display section The 1st memory table on which criteria 
amendment data with said straight-line approximation operation part common in the straight-line 
approximation section of 2k (k is the natural number) tonal range of said input digital image data were 
memorized for every straight-line approximation section, per straight line added or subtracted by said 
criteria amendment data which correspond for every straight line within the straight-line approximation 
section of 2k tonal range ~ few — the difference of an individual (2k- 1) - with the 2nd memory table which 
memorizes data said criteria amendment data read from the said 1st and 2nd memory table according to the 
gradation value of said input digital image data, respectively, and difference — the digital gamma correction 
circuit characterized by having the operation part which adds or subtracts data. 

[Claim 5] In the digital gamma correction circuit which has the straight-line approximation operation part 
which amends input digital image data to the digital image data which carried out straight-line 
approximation for every straight-line approximation section using two or more straight lines, and was 
suitable for the display drive in the liquid crystal display section The 1st memory table on which criteria 
amendment data with said straight-line approximation operation part common in the straight-line 
approximation section of 2k (k is the natural number) tonal range of said input digital image data were 
memorized for every straight-line approximation section, Said criteria amendment data which correspond 
for every straight line within the straight-line approximation section of 2k tonal range add or subtract, per 
straight line (2k- 1) — the difference of an individual — each straight line among data — said at least one 
difference — with the 2nd memory table which memorizes data even if few per [ from said 2nd memory 
table ] each straight line — said one difference — said difference of the remainder [ it is based on data and / 
straight line / each ] within said straight-line approximation section — the difference which calculates data ~ 
with data operation part It is based on the gradation value of said input digital image data. To said criteria 



amendment data from the 1st memory table at least one difference from said 2nd memory table — data or 
said difference — other difference of data operation part — the digital gamma correction circuit characterized 
by having the operation part which adds or subtracts data. 

[Claim 6] The digital gamma correction circuit which carries out the description of having set the value K of 
tonal-range 2K to 2 in claim 4 or 5. 

[Claim 7] The digital gamma correction circuit which carries out the description of having set the value K of 
tonal-range 2K to 3 in claim 4 or 5. 

[Claim 8] The liquid crystal display characterized by having the liquid crystal display section and the liquid 
crystal display drive circuit which carries out the display drive of the image at said liquid crystal display 
section based on the image data by which the digital gamma correction was made including the digital 
gamma correction circuit according to claim 1 to 7. 

[Claim 9] Electronic equipment characterized by having the liquid crystal display section, the liquid crystal 
display drive circuit which carries out the display drive of the image at said liquid crystal display section 
based on the image data by which the digital gamma correction was made including the digital gamma 
correction circuit according to claim 1 to 7, and the power circuit which supplies a power source to said 
liquid crystal display drive circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display and electronic equipment which 
used it for the digital gamma correction circuit list which amends the inputted digital image data to the 
digital image data which suited the applied- voltage-transmission property of the liquid crystal display 
section. It is related with the gamma correction which amends in more detail the image data to which the 
gamma correction for CRT was performed according to the property of the liquid crystal display section. 
[0002] 

Background Art and Problem(s) to be Solved by the Invention] As for the image display section of 
electronic equipment, the thin liquid crystal display panel has spread instead of the conventional, 
comparatively large-sized CRT. A liquid crystal display panel does not have the linear T-V property shown 
with the relation between applied voltage V and permeability T as shown in drawing 14 . Especially, near 
[ where a gradation value is low ] black level, change of permeability T has decreased to change of applied 
voltage V. Therefore, near black level, to change of image data (applied voltage V), there will be little 
change of gradation (light transmittance T), and the resolution in this field will fall. It is called the gamma 
correction in a liquid crystal display to amend so that this may be amended and it may consider as proper 
resolution in all fields. 

[0003] On the other hand, since there is same phenomenon in which an input signal electrical potential 
difference and a radiant power output do not become a linear in CRT containing a television television 
machine, as for the TV signal transmitted with NTSC system, the gamma correction for CRT is beforehand 
performed in the phase of a photography camera etc. Therefore, in the television television machine side 
using CRT, a gamma correction becomes unnecessary. 

[0004] Here, it is well-known to carry out the gamma correction in a photography camera in digital one. The 
example which carries out [ the example ] a straight-line approximation operation and carries out a gamma 
correction with a photography camera is indicated by patent No. 2542864 and JP,8-32837,A. Using together 
a straight-line approximation operation and memory in JP,2-230873,A, and carrying out a digital gamma 
correction to it with a photography camera is indicated. 

[0005] if the gamma correction for CRT is unnecessary on the contrary and a gamma correction finally is 
not carried out here according to the T-V property of a liquid crystal display panel, in order to carry out 
image display to a liquid crystal display panel based on a TV signal — 7 — it is — ** 
[0006] In case image display is carried out in the projector using the liquid crystal display panel as a light 
valve based on a TV signal, carrying out a gamma correction is indicated by JP,8-186833,A. However, since 
there is no indication clear about the gamma correction about the TV signal with which the gamma 
correction for CRT was made beforehand and the latter gamma correction was carried out analogically, IC- 
ization of a liquid crystal drive circuit including a gamma correction circuit was not completed in this 
official report. 

[0007] The gamma correction property of an one-point crease as shown in drawing 16 had amended the 
gamma correction by this analog using diode etc. 

[0008] However, since a property differed in diode each, the adjustment for a property uniform at each 
liquid crystal display was complicated. Moreover, if it was in some which use a total of three liquid crystal 
display panels within the same device by R, G, and B like a color projector, adjustment between the three 
liquid crystal display panels was also needed and complicated. 

[0009] Furthermore, like drawing 16 , in the gamma correction property of an one-point crease, only the 
black level field of the T-V property shown in drawing 14 could be amended, but since amendment in the 
black level field was also amendment by straight-line approximation, the limitation had produced it 



naturally to secure the exact amendment suitable for a T-V property. 

[0010] Here, in an one-point crease gamma correction property, in order to amend faithfully with the T-V 
property shown in drawing 14 , since there is a limitation, the amendment using a curve or amendment using 
the straight line of an a large number book is desired. 

[001 1] However, in such amendment, if memory is needed and the capacity of the memory increases, IC- 
ization of a liquid crystal drive circuit including a gamma correction circuit will become difficult. 
[0012] The purpose of this invention is to stop the storage capacity of the memory table for the gamma 
correction doubled with the T-V property of each liquid crystal display panel proper as much as possible, 
and offer the liquid crystal display and electronic equipment which used it for the gamma correction circuit 
list which enables IC-ization of a liquid crystal drive circuit. 
[0013] 

[Means for Solving the Problem] In the digital gamma correction circuit where invention of claim 1 amends 
input digital image data according to the gamma correction property containing a curve to the digital image 
data suitable for a display drive in the liquid crystal display section The gamma correction property used as 
a curve, and the criteria straight-line data with which corresponding amendment data are located on at least 
one criteria straight line, the difference added or subtracted by it - it divides into data — having - said 
difference — with the memory table which matches data with input digital image data, and memorizes them 
The straight-line approximation operation part which outputs the data on said at least one criteria straight 
line according to said input digital image data, said difference outputted from said 2nd memory table — it is 
characterized by having the operation part which adds or subtracts data and said criteria straight-line data 
outputted from said straight-line approximation operation part. 

[0014] the difference between the criteria straight line which faced carrying out the digital gamma 
correction of the image data according to the gamma correction property used as a curve according to 
invention of claim 1, and was set to the memory table to the curve, and this curve - if only data are stored in 
the memory table, it will end. this difference ~ since the number of bits of data is made fewer than the 
number of bits of the amendment data on a curve, there is little capacity of that part memory table, and it 
ends. 

[0015] on the other hand, according to input image data, it asks for the data on a criteria straight line in 
straight-line approximation operation part — having - the data on this criteria straight line, and difference — 
data are added or subtracted in operation part, and the last amendment data on a curve are called for. 
[0016] In claim 1, in fields other than said gamma correction property used as a curve, using at least one 
amendment straight line, straight-line approximation is carried out, and invention of claim 2 amends input 
digital image data, and is characterized by using said a part of straight-line approximation operation part 
also [ carry out / the operation output of the data on said at least one criteria straight line and an amendment 
straight line ]. 

[0017] In invention of claim 2, since curve compensation is carried out about a part of whole floor tone 
value of input image data and straight- line approximation operation amendment of other parts is carried out, 
the capacity of a memory table decreases further. And since the data on the criteria straight line in the case 
of curve compensation make a part of straight-line approximation operation part serve a double purpose and 
are called for, they can also reduce a circuit scale. An example of this circuit made to serve a double purpose 
is defined as claim 3. 

[0018] Invention of claim 4 carries out straight-line approximation of the input digital image data for every 
straight-line approximation section using two or more straight lines. In the digital gamma correction circuit 
which has the straight-line approximation operation part amended to the digital image data suitable for a 
display drive in the liquid crystal display section said straight- line approximation operation part The 1st 
memory table on which common criteria amendment data were memorized for every straight-line 
approximation section in the straight-line approximation section of 2k (k is the natural number) tonal range 
of said input digital image data, per straight line added or subtracted by said criteria amendment data which 
correspond for every straight line within the straight-line approximation section of 2k tonal range — few — 
the difference of an individual (2k- 1) - with the 2nd memory table which memorizes data said criteria 
amendment data read from the said 1st and 2nd memory table according to the gradation value of said input 
digital image data, respectively, and difference - it is characterized by having the operation part which adds 
or subtracts data. 

[0019] According to invention of claim 4, in case a straight-line approximation operation is carried out using 
two or more straight lines, capacity of the memory used can be lessened, namely, the difference added or 
subtracted by the criteria amendment data which correspond for every straight line within the straight-line 
approximation section of 2k tonal range - even if there is little data per straight line ~ the difference of an 



individual (2k- 1) - it can be used about the same straight line, being able to make data serve a double 
purpose, therefore, the difference which can be used about the same straight line, being able to make it serve 
a double purpose — only the part of data can lessen capacity of the 2nd memory table, even if few per 
straight line the difference of an individual (2k- 1) ~ the difference of 2k tonal range which contains the 
boundary point when the boundary point of considered [ as data ] between straight lines does not correspond 
with the starting point of 2k tonal range, or a terminal point — it is because data become special, the case 
where the boundary point between straight lines is in agreement with the starting point of 2k tonal range, or 
a terminal point - per straight line (2k- 1) ~ the difference of an individual - only data are required. Since 
the straight-line approximation section is set up for every 2k tonal range, addressing of the 1st memory table 
can use only the high order side bit of input image data. 

[0020] Invention of claim 5 carries out straight-line approximation of the input digital image data for every 
straight-line approximation section using two or more straight lines. In the digital gamma correction circuit 
which has the straight-line approximation operation part amended to the digital image data suitable for a 
display drive in the liquid crystal display section said straight-line approximation operation part The 1st 
memory table on which common criteria amendment data were memorized for every straight-line 
approximation section in the straight- line approximation section of 2k (k is the natural number) tonal range 
of said input digital image data, Said criteria amendment data which correspond for every straight line 
within the straight-line approximation section of 2k tonal range add or subtract, per straight line (2k- 1) — the 
difference of an individual - each straight line among data — said at least one difference - with the 2nd 
memory table which memorizes data even if few per [ from said 2nd memory table ] each straight line - 
said one difference - said difference of the remainder [ it is based on data and / straight line / each ] within 
said straight-line approximation section — the difference which calculates data — with data operation part It 
is based on the gradation value of said input digital image data. To said criteria amendment data from the 1st 
memory table at least one difference from said 2nd memory table — data or said difference — other 
difference of data operation part - it is characterized by having the operation part which adds or subtracts 
data. 

[0021] According to invention of claim 5, rather than invention of claim 4, further, there is little capacity of 
the 2nd memory table and it ends, namely, - the 2nd memory table - per straight line (2k- 1) - the 
difference of an individual - each straight line among data ~ at least one difference — it is because data are 
memorized, the remaining difference — data — difference - it asks by the operation in data operation part. 
[0022] Each invention of claims 6 and 7 carries out the description of having set the value K of tonal-range 
2K to 2 or 3 in claim 4 or 5. It is because K of number of criteria amendment data increases in 1 and the 
capacity of the 1st memory table increases. K — 4 — difference — it is because the number of data increases 
and the capacity of the 2nd memory table increases. 

[0023] Claims 8 and 9 define a liquid crystal display and electronic equipment including an above- 
mentioned digital gamma correction circuit, and the liquid crystal display of them which was excellent in 
the image quality which compensated the applied-voltage-permeability property of a liquid crystal display 
panel with these equipments becomes possible. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0025] (Explanation by the whole data-processing circuit) Drawing 1 is the block diagram showing roughly 
data processing / liquid crystal display drive circuit for driving a liquid crystal display panel. This example 
shown in drawing 1 is applied to the projector which used three liquid crystal display panels as a light valve 
for R, G, and B, respectively. In addition, although the active-matrix substrate which used TFT as a 
switching element constitutes three liquid crystal display panels from this example, it is also possible to use 
other liquid crystal display substrates. 

[0026] In drawing 1 , the liquid crystal display of this projector is divided roughly, and it has the board 10 
for signal processing shared by data processing of each colors R, G, and B, each colors R and G and the 
boards 30R, 30G, and 30B only for liquid crystal displays prepared in every B, and the liquid crystal display 
panels 50R, 50G, and SOB which function as a light valve of three sheets, respectively. 
[0027] The board 10 for signal processing can also be used as the board for whole control on which the 
component which realizes the following function besides the various circuits for projectors (not shown) 
which are electronic equipment of this example, and a circuit are carried. First, it has the 1st input terminal 
12 which inputs the TV signal of analogs, such as NTSC and PAL, and the 2nd input terminal 14 which 
inputs digital picture signals, such as a computer output and a CDROM output, as an image entry-of-data 
terminal. Here, the gamma correction is not performed to the digital picture signal as which the TV signal of 



an analog inputted into the 1st input terminal 12 is inputted into the 2nd input terminal 14 although the 
gamma correction is performed in consideration of the property of CRT. In addition, it is also possible to 
prepare other terminals which input the digital picture signal with which gamma corrections for CRT, such 
as a CCD camera output, were performed. 

[0028] AD converter 16 is connected to the 1st input terminal 12, and the analog to digital of the TV signal 
is carried out. Furthermore, the digital decoder 18 is connected to AD converter 16. This digital decoder 18 
The luminance signal Y and color-difference signals U and V in a TV signal are decoded to R of three 
colors, G, and B signal. 

[0029] The frame memory 20 is formed in the latter part of the digital decoder 18. The data inputted through 
the 1st input terminal 12 are written in by one frame in a frame memory 20 through AD converter 16 and the 
digital decoder 18. It is inputted through the 2nd input terminal 14, and digital one R, G, and B data are 
directly written in a frame memory 20. In addition, when interlaced scanning is carried out by the liquid 
crystal display panels 50R, 50G, and 50B, each data of R, G, and B for one frame is divided and read to the 
2 field in order of [ frame memory / 20 ] odd lines and even lines. 

[0030] The primary gamma correction circuit 24 is connected to the latter part of a frame memory 20 
through the switch 22. This switch 22 makes that data output to the primary gamma correction circuit 24, 
when the data from a frame memory 20 are data inputted through the 1st input terminal 12. The digital 
image data of R, G, and B which are the CCD camera output mentioned above is similarly inputted into the 
primary gamma correction circuit 24. On the other hand, when the data from a frame memory 20 are data 
inputted through the 2nd input terminal 14, a switch 22 does not lead the data to the primary gamma 
correction circuit 24, but leads it to the boards 30R, 30G, and 30B only for liquid crystal displays directly 
through the bypass line 26. In addition, about the detail of the primary gamma correction circuit 24, it 
mentions later. 

[0031] Next, board 30only for liquid crystal displays R and liquid crystal display panel 50R are explained 
with reference to drawing 5 . Drawing 5 R> 5 shows the block diagram of IC for a liquid crystal drive 
carried in board 30only for liquid crystal displays R, and the configuration of IC for a liquid crystal drive 
about other colors G and B of it is also the same as the configuration of a color R. 

[0032] The secondary gamma correction circuit 32 is established in board 30only for liquid crystal displays 
R. It mentions later also about the detail of this secondary gamma correction circuit 32. 
[0033] The phase expansion circuit 34 is established in the latter part of the secondary gamma correction 
circuit 32. This phase expansion circuit 34 is carrying out phase expansion of data, in order to lower the 
drive frequency in liquid crystal display panel 50R. For this reason, as shown in drawing 5 , it has a shift 
register 200 and a latch circuit 202. In drawing 5 , it is the example of explanation which performs 4 phase 
expansion in N= 4 for convenience. Actuation of the phase expansion circuit 34 of this drawing 5 is 
explained with reference to the timing chart of drawing 13 . 

[0034] Corresponding to the dot clock of drawing 13 , the data of each pixel are serially inputted into this 
phase expansion circuit 34. As an output from a shift register 200, when shown in drawing 13 R> 3, it 
passes, and the output line of R color data is divided into N book, the data of 0 and 0+N, 0+2 Ns, and the 
pixel of - are assigned to the 1st output line, and the 2nd output line assigns the data of 1 and 1+N, 1+2 Ns, 
and the pixel of—, and assigns and outputs the data of a pixel to the two remaining output lines similarly. If 
it carries out like this, data time amount of the pixel of each output line can be made into N times of the 
original data time amount. This is called N phase expansion. Thus, since the data time amount of each pixel 
becomes long, the sampling frequency at the time of carrying out a data sampling serves as 1-/N in liquid 
crystal display panel 50R, especially when a pixel consistency is a high liquid crystal display panel, it can 
consider as the sampling frequency doubled with the responsibility of a switching element. In addition, 
when liquid crystal display panel 50R is the thing of the high pixel consistency called XGA, unless it carries 
out phase expansion, the data sampling frequency in a liquid crystal display panel turns into high frequency 
of no less than 65MHz, and cannot answer in TFT. Then, 12 phase expansion set to N= 12 was carried out, 
and it has lowered to the sampling frequency which can answer in TFT. In the case of VGA and SVGA 
which are a low pixel consistency, the sampling frequency which can answer in TFT is obtained by 6 phase 
expansion set to N= 6 rather than this. 

[0035] In this example, the data of four output lines in 4 phase expansion are latched to the timing same at a 
latch circuit 202. Consequently, the output of a latch circuit 202 becomes as it is shown in drawing 13 , and 
the phase of the data of each output line is arranged. Each data of four output lines may be sampled to 
different timing or the same different timing in liquid crystal display panel 50R, without forming this latch 
circuit 202. 

[0036] The polarity-reversals circuit 36 is established in the latter part of the phase expansion circuit 34. 



This polarity-reversals circuit 36 is formed in order to reverse ****** of the electric field impressed to the 
liquid crystal of each pixel of liquid crystal display panel 50R with a predetermined period and to carry out a 
polarity-reversals drive. In this example, since the switching element of a liquid crystal display panel is 
constituted from TFT, the polarity of the data potential supplied to a pixel on the basis of the potential of the 
common electrode formed in the TFT substrate and the substrate which counters is reversed, and it drives. 
[0037] What is necessary is just to reverse the logic of digital data as processing of the digital data for these 
polarity reversals. For this reason, the polarity-reversals circuit 36 has four selectors 212A-212D which 
choose and output four inverters 210A-210D which reverse the data logic of four output lines, and one data 
before and behind reversal, as shown in drawing 5 . When carrying out a polarity-reversals drive for every 
pixel, the data before reversal are chosen by the 1st and 3rd selector 212A and 212C, and the data after 
reversal are chosen by the 2nd and 4th selector 212B and 21 2D. 

[0038] DA converter 38 which has four converters 38A-38D is formed in the latter part of the polarity- 
reversals circuit 36, and digital to analog of the polarity-reversals data which are N Rhine by which phase 
expansion was carried out is carried out, respectively. This analog signal serves as an output of the liquid 
crystal display drive IC. 

[0039] In addition, the timing generating circuit 220 is established in the liquid crystal display drive IC, and 
a timing signal required of the phase expansion circuit 34, the above-mentioned polarity-reversals circuit 36, 
and above-mentioned DA converter 38 is generated based on an image synchronizing signal. 
[0040] As shown in drawing 1 , the amplifier 40 and the buffer 42 are further formed in board 30only for 
liquid crystal displays R. The data superimposed on the bias voltage corresponding to forward and a 
negative polarity-reversals drive with the amplifier 40, for example, an operational amplifier, are supplied to 
liquid crystal display panel 50R through a buffer 42, and the polarity-reversals drive of the liquid crystal 
display panel 50R is carried out based on this data for every predetermined predetermined periods for every 
[ 1 dot, ] line. 

[0041] (Relation between a primary gamma correction and a secondary gamma correction) In this example, 
the gamma correction is carried out in 2 steps. The gamma correction carried out first is called a primary 
gamma correction, and the 2nd amendment is called a secondary gamma correction. However, in 
amendment sequence, since each is digital amendment in this example, even if reverse, the same result is 
obtained. However, like this example, the direction which carried the secondary gamma correction circuit 32 
in the boardR [ 30 ] and 30G only for liquid crystal displays and 30B side becomes simple [ the adjustment 
process of the liquid crystal display panel mentioned later ], and IC-ization of the circuit carried in the board 
only for liquid crystal displays is attained. 

[0042] Here, the primary gamma correction of this example is to return the image data to which the gamma 
correction for CRT was mainly performed to the original data before the gamma correction for CRT. 
Therefore, amendment data can be determined regardless of the property of each liquid crystal panel 
originally, and this point is different from the secondary gamma correction mentioned later. It is the case 
where it aims only at discharge of the gamma correction for CRT in a primary gamma correction, and when 
the image data by which the gamma correction for CRT is not made is inputted, it becomes unnecessary to 
pass the primary gamma correction circuit 24 using the bypass line 26 as above-mentioned. When the image 
data to which it replaced with this, for example, the gamma correction for CRT was always performed is 
inputted, other functions, such as amendment which suited some fields (for example, white- level side) of the 
T-V property shown in drawing 14 , may be added to the primary gamma correction circuit 24. Since the 
primary gamma correction circuit 24 of this example uses a RAM table, it can respond [ that these functions 
are only added to the amendment data memorized by the RAM table, and ]. 

[0043] On the other hand, the secondary gamma correction circuit 32 makes it the key objective to carry out 
the gamma correction suitable for the T-V property of each liquid crystal display panel shown in drawing 
14 . For every liquid crystal display panel, since this T-V property is various, it is different from a primary 
gamma correction in that adjustment is surely required. Thus, since modification of gamma correction data 
is required according to each liquid crystal display panel, the high contents of amendment of the need for 
modification are carried out as a secondary gamma correction separately from the amendment (primary 
gamma correction) whose need for modification makes a key objective discharge of the low gamma 
correction for CRT. And an adjustment process becomes simple by carrying this secondary gamma 
correction circuit 32 in the boat only for liquid crystal displays, and considering as the configuration of a 
display panel and one. Furthermore, by carrying out separately from a primary gamma correction the high 
secondary gamma correction of the need for modification in this way, since the operation in the case of 
modification of secondary gamma correction data is simplified, high amendment of precision can be carried 
out. 



[0044] (Explanation of a primary gamma correction circuit) Next, the detail of the primary gamma 
correction circuit 24 is explained with reference to drawing 2 . 

[0045] Drawing 2 shows an example of the transfer characteristic of the primary gamma correction carried 
out in the primary gamma correction circuit 24, and expresses output data with the axis of abscissa for the 
input data to the axis of ordinate with 256 gradation (8 bits), respectively. It is in the purpose of this primary 
gamma correction performing the primary gamma correction of the continuous line of drawing 2 to this, and 
returning it to the original data before the gamma correction for CRT (linear property shown with the broken 
line of drawing 2 ) substantially, since the gamma correction for CRT (alternate long and short dash line of 
drawing 2 ) performed to the TV signal inputted through the 1st input terminal as above-mentioned is 
performed. 

[0046] This primary gamma correction circuit 24 consists of RAM which memorized the amendment data 
addressed based on the inputted image data. That is, if the data X on the axis of abscissa of drawing 2 are 
inputted, the data Y which matched with the address generated according to this input data X, and were 
memorized beforehand will be read from RAM, and a primary gamma correction will be carried out. 
Thereby, the image data after a primary gamma correction serves as an almost linear property, as a broken 
line shows to drawing 2 . 

[0047] Here, the reason which carried the primary gamma correction circuit 24 in the board 10 for signal 
processing is as follows. That is, it is because it is as the purpose of a primary gamma correction being a 
****, so it is possible to be able to carry out this primary gamma correction regardless of the property of a 
liquid crystal display panel originally, and to ignore and produce and inspect the property of each liquid 
crystal panel. 

[0048] However, in this example, after connecting electrically three board 30for liquid crystal displays R, 
and G and B, the data of the RAM table which constitutes the primary gamma correction circuit 24 from 
relation with the property of each liquid crystal display panel 50R, and G and B are made rewritable. [ the 
board 10 for signal processing and ] Data rewriting of this RAM can be carried out at the adjustment process 
in the works before shipment of equipment, and also a user may be made to perform it by operating a 
control unit. About data rewriting of this RAM, it mentions later. 

[0049] (Explanation of a secondary gamma correction circuit) An example of the secondary gamma 
correction circuit 32 shown in drawing 1 is shown in drawing 5 . Moreover, the amendment property of the 
secondary gamma correction carried out in the secondary gamma correction circuit shown in drawing 5 is 
shown in drawing 6 . The T-V property by the side of black level is mainly compensated with the 
amendment property of drawing 6 . For this reason, it is also possible to give the function of the gamma 
correction of fields other than near black level in the primary gamma correction circuit 24. 
[0050] Moreover, drawing 6 expresses the input data of 256 gradation (8 bits) with an axis of abscissa, and 
expresses the output data of 512 gradation (9 bits) to the axis of ordinate, respectively. Thus, it enables it for 
a secondary gamma correction to express gradation which is different also in a field with little rate of change 
with outputting with the bigger number of bits than the number of bits of input data. Although the number of 
gradation of output data was made into 512 twice as many gradation as this to the input data this time, it is 
also possible to make it 1024 4 times as many gradation as this etc. if needed. 

[0051] In addition, if the number of bits of output data is made into the integral multiple of the number of 
bits of input data, and all these output data are stored in RAM like a primary gamma correction, it will 
become difficult for the capacity of that RAM to increase, and for power consumption to increase, and to 
build RAM in IC. So, in this example, as follows, the output data of the field A of drawing 6 are made to 
store in RAM, and the capacity is lessened. 

[0052] In drawing 5 , this secondary gamma correction circuit 32 is divided roughly, and it has amendment 
section 32A using RAM used for the secondary gamma correction of the field A of the hatching section of 
drawing 6 , and straight-line approximation amendment operation part 32B mainly used for the secondary 
gamma correction of the other field B of drawing 6 . By amendment section 32 A and amendment section 
32B, the bit shifters 104A-104B are made to serve a double purpose. Here, the straight line of the field B of 
drawing 6 is expressed with Y=a-X+b, inclines, calls a data, and calls offset data the value b of Y at the time 
of X= 0. Moreover, input data c located in the boundary of Fields A and B is called boundary data. 
[0053] This secondary gamma correction circuit 32 has the address generation section 100, RAM 102, the bit 
shift circuits 104A-104B, the 3rd selector 130, and an adder 132 as amendment section 32 A for carrying out 
the secondary gamma correction in Field A as it is shown in drawing 5 . In addition, in an adder 132, 
subtraction is also made possible as occasion demands. 

[0054] here - drawing 6 - the inside of Field A ~ criteria straight-line Y* ~ assuming — the inside of 
RAM 102 of drawing 5 — the difference of criteria straight-line Y* and the last amendment data — he is trying 



to memorize only data the difference added to it while asking for the data on criteria straight-line Y f in Field 
A by the straight-line approximation operation by the bit shifters 104A-104C and the 3rd selector 130, if this 
is explained using drawing 7 R> 7 which is the partial enlarged drawing of drawing 6 — only data delta 1 
and delta2 — are memorized to RAM 102. Therefore, the capacity of RAM 102 is reduced further. 
[0055] the difference in RAM102 which the address generation section 100 generates the address based on 
inputted image data X, and corresponds with the address — data are read. Since the boundary data c are 
inputted into the address generation section 100, when the image data of a larger value than the boundary 
data c is inputted, the address does not occur from the address generation section 100. Therefore, it is not 
accessed by RAM 102 in this case, but that part power consumption can be reduced, the difference from this 
RAM 102 — data are added with the data and the adder 132 on criteria straight- line Y 1 outputted through the 
3rd selector 130 mentioned later. 

[0056] On the other hand, the secondary gamma correction in the field B of drawing 6 is set to mainly 
carried-out straight- line approximation amendment operation part 32B. Three bit shifters 104A, 104B, and 
104C to which the bit shift of the input image data is carried out, Based on the inclination data a set up, 
offset data b is added to the output of the 1st selector 106 which chooses at least one bit shifter output, and 
the 1st selector 106, and it has the adder 108 which calculates Y=a-X+b. In addition, this adder 108 can also 
be subtracted as occasion demands. 

[0057] Bit shifter 104A makes one bit shift of input image data X a high order side, and outputs the value of 
2 and X. Bit shifter 104B makes one bit shift of input image data X a low order side, and outputs the value 
of -(1/2) X. Bit shifter 104C makes two bit shifts of input image data X a low order side, and outputs the 
value of -(1/4) X. 

[0058] In the 1st selector 106, when the inclination data a are "1/4", "1/2", "3/4", "2", "2+1/4", and "2+3/4", 
1 or two or more outputs are chosen. [ / of the bit shifters 104A-104C ] 

[0059] On the other hand, the 3rd selector 130 of amendment section 32 A chooses the data which are in 
agreement with criteria straight-line Y 1 from three bit shifters 104A-104C and fixed data, and the difference 
from the output and RAM 102 of this 3rd selector 130 — data are added or subtracted with an adder 132 
( drawing 6 shows the example to add), and it is asking for the amendment data in the 1st field A of drawing 
6. 

[0060] Thus, the output of three bit shifters 104A-104C is used also [ operation / using criteria straight-line 
Y f in Field A / straight-line approximation ] as occasion demands while it is used for the straight-line 
approximation operation in the field B of drawing 6 . the — three — a selector — 130 — inputting — having — 
fixed data — criteria — a straight line — Y — 1 — the X-axis — parallel — namely, — an inclination — zero — it 
is — a case — independent — using — having — or — three — a ** — a bit — a shifter — 104 — A - 104 — C — 
the result of an operation — adding — having — criteria — a straight line ~ Y ~ 1 ~ a sake — offset data — 
****** — using — having . 

[0061] The field decision section 110 compares the value of input image data with the boundary data c, if it 
is X<=c, it will judge it as Field A, and if it is X>c, it will be judged that it is Field B. Based on the decision 
result in this field decision section 110, the 2nd selector 112 chooses the output of an adder 132 at the time 
of Field A, and chooses and outputs the output of an adder 108 at the time of Field B. 

[0062] the data which are in agreement with criteria straight-line Y' of drawing 6 in the 3rd selector 130 into 
which the judgment signal is inputted if it is judged in the field decision section 110 according to the circuit 
of drawing 5 that input image data X belongs to the field A of drawing 6 — any one from the inside of three 
bit shifters 104A-104B and the fixed data — or a multiple selection is made, moreover, the address generated 
in the address generation section 1 10 corresponding to the input image data X - being based - RAM 102 — 
the difference of drawing 7 — data are outputted. These are added with an adder 132 and the output of this 
adder 132 is chosen by the 2nd selector 112. 

[0063] thus — if it carries out — difference — since the number of bits of data becomes smaller than the 
number of bits of the last amendment data of the area A of drawing 6 , there is little capacity of RAM 102 of 
drawing 5 , and it ends. 

[0064] In addition, two or more criteria straight-line Y ! set as Field A can be set up not only in the case of 
one. In this case, what is necessary is to judge whether it belongs to which the straight-line approximation 
section when the straight line from which image data X differs is used, and just to choose like the above the 
data which suited the criteria straight line which corresponds by the 3rd selector 130 based on that decision 
result in the field decision section 110. 

[0065] By this example, using RAM102, the field A whose rate of change of the applied-voltage- 
permeability of drawing 6 is not uniform has the almost fixed rate of change of applied-voltage- 
permeability, and has obtained amendment data by the straight-line approximation operation in the field B 



used as the property near a straight line. In the field near [ where a gradation value is low ] black level, to 
change of applied voltage, the purpose of this secondary gamma correction has little change of transmission, 
and preventing the fall of the resolution in the field near [ which originates in this and is produced ] black 
level has the T-V curve of drawing 14 which shows the applied voltage V of a liquid crystal display panel, 
and correlation with light transmittance T. for this reason, difference [ as opposed to / among the 
amendment data of Field A / criteria straight-line Y' at this example ] - since data ** is stored in RAMI 02, 
capacity of RAM 102 can be made small, power consumption can be lessened, and RAM 102 can be made to 
build in IC 

[0066] In addition, what is necessary is just to constitute as follows, in carrying out straight-line 
approximation of the field B of drawing 6 based on two or more straight lines. First, the register which 
stores each slope-of-a-line data and offset data is added to the circuit of drawing 5 . Furthermore, the 
boundary data of the straight-line approximation section which uses each straight line are set to the field 
decision section 110 of drawing 5 R> 5. And what is necessary is to output the inclination data read from the 
register to the 1st selector 106 based on the command from the field decision section 1 10, and just to output 
offset data to an adder 108. 

[0067] (modification of secondary gamma correction data) Since the properties of each liquid crystal display 
panel differ, respectively, before the shipment for works, they need to adjust gamma correction data 
according to the property of each liquid crystal display panel at least. For this reason, as shown in drawing 
8 , based on the information from the actuation input section 300 and PROM302, the control unit 300 which 
inputs the data for adjustment, and the storage section 302, for example, PROM, the T-V property of each 
panel is remembered to be, it has CPU304 which calculates and asks for various adjustment data. In 
addition, when these actuation input section 300, and PROM302 and CPU304 enable such adjustment only 
in a factory-shipments phase, they are built in the device for adjustment installed in works, and when a user 
can adjust, they are carried in the substrate 10 for whole control, substrate 30for liquid crystal displays R, or 
the other built-in substrate, those actuation — a case — dividing — carrying out — explaining . 
[0068] At the adjustment process before the factory shipments of this equipment, the T-V property of each 
liquid crystal display panels 50R, 50G, and 50B is measured, and PROM302 memorizes, respectively. Then, 
a predetermined pattern is displayed on the liquid crystal display panels 50R, 50G, and 50B, and it is 
visually observed and inspected on the projector screen with which this panel top, or R, G and B were 
compounded. 

[0069] What is necessary is just to change the data a, b, and c supplied to the contents and straight-line 
approximation operation part of RAM 102, in order to change the secondary gamma correction data in the 
field A of drawing 6 as a result of this inspection. For example, the case where the command which raises 
the gradient of the field A of drawing 6 , and its amount are inputted through the rotatable knob of the 
actuation input section 300 is explained. In this case, based on the T-V property in PROM302, and criteria 
straight-line Y* newly set up, CPU304 calculates the amendment data of RAM 102 in the 2nd gamma 
correction section 32, and rewrites the amendment data in RAM 102 based on that result of an operation. 
Moreover, CPU304 also changes the amendment data of Field B with modification of the amendment data 
of Field A. This change is made by carrying out a modification setup of the inclination data a and the offset 
data b. Furthermore, it is also possible to change the boundary location of Fields A and B based on the 
command from the actuation input section 300, and CPU should just change 304 boundary data c in this 
case. 

[0070] (modification of primary gamma correction data) At this example, the contrast ratio and brilliance 
control which reach the whole screen are made possible by changing the primary gamma correction data 
about the whole screen. 

[0071] Adjustment of this contrast ratio is carried out by operating the rotatable knob for contrast ratio 
adjustment of the actuation input section 300. For example, it can change into the primary gamma correction 
property of the broken line of drawing 3 with a bigger inclination than it from the primary gamma correction 
property of the continuous line of drawing 3 . Thus, a contrast ratio becomes large by rewriting the 
amendment data of the RAM table in the primary gamma correction circuit 24 so that contrast ratio 
adjustment data may be included. 

[0072] On the other hand, a brilliance control is carried out by operating the rotatable knob for the brilliance 
controls of the actuation input section 300. For example, with the inclination of the primary gamma 
correction property of the continuous line of drawing 4 maintained, the whole can be shifted so that it may 
become the primary gamma property of the broken line of drawing 4 . Thus, the brightness of the whole 
screen becomes low by rewriting the amendment data of RAM which constitutes the primary gamma 
correction circuit 24 so that the data for brilliance controls may be included. 



[0073] thus, in order to adjust the contrast ratio of the whole screen, and brightness, it can respond easily by 
rewriting the contents of the RAM table for primary gamma corrections which memorized the do not come 
out RAM table 102 for secondary gamma corrections, and concerning all fields primary gamma correction 
data which memorized the amendment data of some fields. 

[0074] (the 1 st modification of a secondary gamma correction circuit) This example is amended according 
to the secondary gamma correction property of drawing 9 using the circuit of drawing 5 . Rather than the 
secondary gamma correction property of above-mentioned drawing 6 , the secondary gamma correction 
property of drawing 9 is amending near a white level with a curve, and has the advantage which approaches 
with the secondary gamma correction property of the ideal drawing 1515 . Moreover, there is an advantage 
which can be amended by using the secondary gamma correction property of drawing 9 according to the 
curvature even if it expands the 1st drive range shown in drawing 14 to the 2nd drive range towards the low- 
battery driver zone where the curvature by the side of the white level shown in drawing 14 R> 4 is big. That 
is, in straight-line approximation, the drive range is expandable to the range which was not able to be 
realized. Thus, by expanding the drive range by the side of a white level, the upper limit of permeability 
spreads and a contrast ratio becomes still larger. By this, even if it drops the power of a back light, the same 
brightness as before can be secured, and it is effective in the ability to reduce the part power consumption. 
Furthermore, since the driver voltage range spreads, a unit of the electrical potential difference of per a 
ground-floor tone also has the advantage to which breadth and a S/N ratio become large. 
[0075] Amendment can be carried out about the fields A and B of drawing 9 in operation like the above- 
mentioned example according to the secondary gamma correction property of drawing 6 in the secondary 
gamma correction property of drawing 9 . 

[0076] difference [ as opposed to / field / C / of drawing 9 / white-level side / Y 11 of criteria straight lines at 
this example ] — amendment data are considered for data as storing at RAM 102. therefore, addressing which 
will be outputted from the address generation section 100 if input image data X is judged to be X>j in the 
field decision section 1 10 of the secondary gamma correction circuit of drawing 5 — following — the 
difference of the field C of drawing 9 — data are read, moreover, data of Y " of criteria straight lines choose 
by the 3rd selector 130 — having — an adder 132 — the difference from criteria data Y" data — data are added 
or subtracted (this example is an example in the case of subtracting). Furthermore, the output of an adder 
132 is chosen by the 2nd selector 1 12. 

[0077] In addition, also in the case of the secondary gamma correction property which carries out straight- 
line approximation using two or more straight lines, this example is applicable in A of drawing 9 , and the 
area B between C regions. 

[0078] (the 2nd modification of a secondary gamma correction circuit) This example covers for example, 
the whole floor tone range, carries out a secondary gamma correction by straight-line approximation using 
RAM, and, moreover, reduces the capacity of RAM. The secondary gamma correction circuit of this 
example is shown in drawing 10 , and the secondary gamma correction property is shown in drawing 1 1 R> 
1. 

[0079] In drawing 10 , this secondary gamma correction circuit has RAM 140, the register address 
generation section 142, a register 144, and an adder 146. 

[0080] Only the criteria amendment data D (0), D (4), and D (8), -D (n), D (n+4), and - are stored in 
RAM 140 at drawing 1 1 . This criteria amendment data is every 2k (k is the natural number) gradation of 
input image data, and amendment data for every 4 gradation. If it says about a straight line, criteria 
amendment data will be shared in each straight- line approximation section of 4 tonal range of input image 
data, n of drawing 1 1 is the number of the multiples of 4, and as shown in drawing 1 1 R> 1, it expresses the 
criteria data for every gradation of the multiple of 4 as D (0), D (4), D (8), — , D (n), D (n+4), and --. 
[0081] Since criteria amendment data should just be outputted from RAM140 every 4 gradation of input 
image data, only 6 bits of high orders of 8-bit input image data are used as the address of RAM 140. 
[0082] the difference shown in a register 144 at drawing 1 1 — data delta 1, delta 2, delta 3, — , delta 15 and — 
are stored, each straight-line approximation section of 2k tonal range to the same straight line — 2k- 1 piece 
difference — data — it is — each straight-line approximation section of the straight line fl of drawing 1 1 (X) - 
- difference — data are three kinds, delta 1, delta 2, and delta 3. the same — each straight-line approximation 
section of the straight line f2 of drawing 1 1 (X) — difference — data — three kinds, delta 7, delta 8, and delta 
9, — it is — each straight-line approximation section of the straight line f3 of drawing 11 (X) — difference — 
data are three kinds, delta 13, delta 14, and delta 15. Moreover, in this example, the boundary point of 
straight lines is considering as the example from which the location for every 4 gradation of input image 
data becomes inharmonious, therefore, the difference which became independent also in the straight-line 
approximation section of 4 tonal range containing this boundary point — data are needed, the difference of 



delta 4, delta 5, and delta 6 of drawing 1 1 — data and the difference of delta 10, delta 11, and delta 12 — the 
difference of 4 tonal range where data contain the boundary point — it becomes data, in addition — the case 
where the boundary point of straight lines is in agreement with the location for every 4 gradation of input 
image data — such difference — data become unnecessary. 

[0083] In order to read each specific difference part data in this register 144, the register address generation 
section 142 is formed, the difference to which this register address generation section 142 corresponds based 
on 8-bit input image data — the address which reads data is generated, in addition, the difference 
corresponding to the image data of the gradation value used as the multiple of 4 — since data do not exist, 
they generate and have no address from the register address generation section 142 at this time, and the read 
difference — data are added or subtracted with the criteria amendment data from RAM 140 with an adder 146 
( drawing 14 is an example in the case of adding), and this serves as image data after a secondary gamma 
correction. 

[0084] Next, if the image data of the gradation value n which will serve as [ in / for example / drawing 1 1 ] a 
multiple of 4 if actuation of this secondary gamma correction circuit is explained is inputted into a 
secondary gamma correction circuit, while the criteria amendment data D (n) will be read from RAM 140, 
the address does not occur in the register address generation section 142. Therefore, the criteria amendment 
data D (n) are outputted from an adder 146. if the image data of a gradation value (n+1) is inputted into a 
secondary gamma correction circuit, the same criteria amendment data D as the point (n) will read from 
RAM 140 — having — the address in the register address generation section 142 — being based — the 
difference from a register 144 — data delta 10 are outputted. Therefore, D(n)+deltal0 are outputted from an 
adder 146. 

[0085] Thus, moreover, the storage capacity of RAM140 and a register 144 is decreasing, without this 
example taking the bit shift used in each above-mentioned example, though a secondary gamma correction 
is carried out using straight-line approximation. And since the bit shift for carrying out a fixed setup of each 
slope of a line in this example is not used and only RAM 140 and the contents of storage of a register 144 
can determine each slope of a line, the degree of freedom of a slope of a line increases. 
[0086] In addition, spacing of the gradation value of each criteria amendment data and corresponding input 
image data is desirable at the point that addressing of RAM 140 can be performed using a part of numbers of 
bits of input image data as it is as it is every 2k gradation. Every every 4 gradation and 8 gradation of this 
spacing is the optimal. It is because the class of criteria amendment data will increase and the capacity of 
RAM 140 will increase, if spacing is made into every 2 gradation, if spacing is made into every 16 gradation 
— difference — it is because the class of data increases and the capacity of a register 144 increases. 
[0087] Moreover, this example is not limited when amending by straight-line approximation about the 
whole floor tone field of input digital image data. For example, it is the case where straight-line 
approximation of the field B of drawing 6 is carried out in two or more straight lines, and also when asking 
for the amendment data of Field B, the circuit of drawing 10 can be applied. 

[0088] (the 3rd modification of a secondary gamma correction circuit) This example is a modification of the 
secondary gamma correction circuit of drawing 10 , and the circuitry is shown in drawing 12 . In drawing 

12 , RAM 140 and an adder 146 have the same function as drawing 10 . Replacing with the register address 
generation section 142 and the register 144 of drawing 10 , the circuit of drawing 12 has the following 
configuration. 

[0089] first, the difference of each straight line fl (x) which the inclination data register 150 is formed and is 
shown in drawing 1 1 , f2 (X), fi (x), and — the minimum difference in the sections other than the straight- 
line approximation section which contains the boundary point among data — data delta 1, delta 7, and delta 

13 and — are memorized as each slope-of-a-line data 1 and 2 and 3 

[0090] here — the difference of a straight line fl (X) — other difference other than data deltal — if data delta 
2 and delta 3 are considered — delta2=2xdeltal — (1) 
delta3=deltal+delta2 - (2) 

It becomes, other straight lines — difference — the relation between data is the same. 
[0091] from this, it is shown in drawing 12 — as — the minimum difference — other difference other than 
data delta 1 and delta 7 and delta 13 — the difference which calculates data — the data operation part 
152,154,156 is formed, each — difference — both data operation part consists of the same configuration, and 
has the bit shifter 160 for doubling inclination data (delta 1, delta 7, or delta 13) two, and the adder 162 
adding the output and inclination data of this bit shifter 160. The bit shifter 162 calculates the above- 
mentioned formula (1), and an adder 162 calculates the above-mentioned formula (2). 
[0092] the difference near the boundary of straight lines — data delta 4-delta 6, and delta 10-delta 12 are 
stored in the data register 170 near the boundary, and difference — the difference of the data operation part 



160,162,164 - three kinds of each — data and the difference from the data register 170 near the boundary — 
data input — having — any one difference — the selector 172 which chooses data is formed. 
[0093] furthermore, the selector 172 from input image data and boundary data — **** — a gap or one 
difference ~ the field decision section 174 which outputs the select signal for choosing data is formed. 
[0094] Also in this example, like the example of drawing 10 , since each slope of a line can be set up based 
on the contents of storage to a register 150, the degree of freedom of the slope of a line used for straight-line 
approximation increases. Moreover, when the circuit of drawing 12 also carries out straight-line 
approximation of the field B of drawing 6 using two or more straight lines, it can apply. 
[0095] (Explanation of electronic equipment) The electronic equipment constituted using the liquid crystal 
display of an above-mentioned example is constituted including the display panels 1006, such as the source 
1000 of a display information output shown in drawing 17 , the display information processing circuit 1002, 
the display drive circuit 1004, and a liquid crystal panel, the clock generation circuit 1008, and a power 
circuit 1010. The source 1000 of a display information output is constituted including the tuning circuit 
which aligns and outputs memory, such as ROM and RAM, and a TV signal, and outputs display 
information, such as a video signal, based on the clock from the clock generation circuit 1008. The display 
information processing circuit 1002 processes and outputs display information based on the clock from the 
clock generation circuit 1008. This display information processing circuit 1002 consists of data-processing 
boards 10 mentioned above. In addition to the boards 30R, 30G, and 30B only for liquid crystal displays 
mentioned above, the display drive circuit 1004 is constituted including a scan side drive circuit and a data 
side drive circuit, and carries out the display drive of the liquid crystal panel 1006. A power circuit 1010 
supplies power to each above-mentioned circuit. 

[0096] As electronic equipment of such a configuration, the personal computer corresponding to multimedia 
(PC) shown in the liquid crystal projector shown in drawing 18 and drawing 19 can be mentioned. 
[0097] The liquid crystal projector shown in drawing 18 is a projection mold projector which used the 
transparency mold liquid crystal panel as a light valve, for example, the optical system of 3 plate prism 
method is used for it. 

[0098] In drawing 18 , inside a light guide 1 104, the projection light injected from the lamp unit 1 102 of the 
source of the white light is divided into the three primary colors of R, G, and B with two or more mirrors 
1 106 and the dichroic mirror 1 108 of two sheets, and is led to the liquid crystal panels 1 1 10R, 1 1 10G, and 
1 1 10B of three sheets which display the image of each color by the projector 1 100. And incidence of the 
light modulated with each liquid crystal panel 1 1 10R, 1 HOG, and 1 1 10B is carried out to a dichroic prism 
1112 from three directions. In a dichroic prism 1 1 12, 90 degrees of light of Red R and Blue B are bent, since 
the light of Green G goes straight on, the image of each color is compounded, and a color picture is 
projected on a screen etc. through the projection lens 1114. 

[0099] < - A HREF - = - " - /-- Tokujitu/tjitemdrw . - ipdl?N - 0000 - = - 239 - & - N - 0500 - = - 
one - E_N - /-; -->-?-<->-< ~; ~ > ~ seven - /-- /-- /-- & — N — 0001 - = - 624 — & — N - 
0552 - = - nine - & - N 0553 - = - 000021 - " - TARGET - = - "tjitemdrw" - > - drawing 19 - 
being shown — a personal computer — 1200 — a keyboard — 1202 — having had — a body — the section — 
1204 — a liquid crystal display — a screen — 1206 — having . 

[0100] In addition, this invention is not limited to the above-mentioned example, and deformation 
implementation various by within the limits of the summary of this invention is possible for it. 
[0101] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the example which applied this invention to pro JOKUTA, and is the block diagram of data 
processing / liquid crystal display drive circuit for driving a liquid crystal display panel. 
[Drawing 2] It is the property Fig. of the primary gamma correction data memorized by the RAM table of a 
primary gamma correction circuit. 

[Drawing 3] It is a property Fig. for explaining the primary gamma correction data containing the data for 

contrast ratio adjustment rewritten by the RAM table of a primary gamma correction circuit. 

[Drawing 4] It is a property Fig. for explaining the primary gamma correction data containing the data for 

brilliance controls rewritten by the RAM table of a primary gamma correction circuit. 

[Drawing 5] It is the block diagram of the liquid crystal display drive IC carried in the board only for liquid 

crystal shown in drawing 1 . 

[Drawing 6] It is the property Fig. of the secondary gamma correction data memorized by the RAM table of 
the secondary gamma correction circuit shown in drawing 5 . 

[Drawing 7] drawing 6 ~ partial — expanding — difference ~ it is a property Fig. for explaining the relation 
between data and a criteria straight line. 

[Drawing 8] It is the block diagram showing the configuration for rewriting the data in a RAM table of 
primary and a secondary gamma correction circuit. 

[Drawing 9] It is the property Fig. showing the modification of the secondary gamma correction property of 
being used in the circuit of drawing 5 . 

[Drawing 10] It is the block diagram showing the modification of the secondary gamma correction circuit 
which realized straight-line approximation for a secondary gamma correction using RAM and a register. 
[Drawing 1 1] It is the property Fig. showing the secondary gamma correction property of the circuit of 
drawing 10 . 

[Drawing 12] It is the block diagram of other secondary gamma correction circuits using the secondary 
gamma correction property of drawing 1 1 . 

[Drawing 13] It is the timing chart which shows actuation in drawing 1 and the phase expansion circuit of 
drawing 5 . 

[Drawing 14] It is the property Fig. showing the applied-voltage-permeability (T-V) property of a liquid 
crystal display panel. 

[Drawing 15] It is the property Fig. showing the ideal secondary gamma correction property for 
compensating the T-V property of drawing 14 . 

[Drawing 16] It is the property Fig. showing the analog gamma correction property using straight-line 
approximation of an one-point crease of the former. 

[Drawing 17] It is the block diagram of the electronic equipment of this invention. 

[Drawing 18] It is the outline sectional view of the color projector which is an example of the electronic 

equipment of this invention. 

[Drawing 19] It is the outline perspective view of the personal computer which is an example of the 

electronic equipment of this invention. 

[Description of Notations] 

10 Board for Signal Processing 

12 14 Input terminal 

16 AD Converter 

18 Digital Decoder 

20 Frame Memory 

22 Switch 



24 Primary Gamma Correction Circuit 
24 RAM 

30R, 30G, 30G Board only for liquid crystal displays 

32 Secondary Gamma Correction Circuit (Digital Gamma Correction Circuit) 

34 Phase Expansion Circuit 

36 Polarity-Reversals Circuit 

38 DA Converter 

40 Amplifier 

42 Buffer 

50R, 50G, 50B Liquid crystal display panel 

100 Address Generation Section 

102 RAM (Memory Table) 

104A-104B Bit shifter 

106 1st Selector 

108 Adder 

110 Field Decision Section 

112 2nd Selector 

130 3rd Selector 

132 Adder (Operation Part) 

140 RAM (1st Memory Table) 

142 Register Address Generation Section 

144 Difference ~ Data Register (2nd Memory Table) 

146 Adder (Operation Part) 

150 Inclination Data Register (2nd Memory Table) 
152 Difference ~ Data Operation Part 
160 Bit Shifter 
162 Adder 

170 Data Register near the Boundary 
172 Selector 

174 Field Decision Section 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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LTCRTffltf^ttEri^ftfciS&x-**, C <o 

>--*miEbz.<r>&im 
t-f^o -&#V^«IEIwTCRTffl#;^1fiErofl?|& 
• ^■SrSWi-rSS-g-C&o-C, CRT ffilEtf 

•ziix^^^M&T—ptfAfiztiitm^zn^ ±m 

m*);Us<7.m2 6£rflJfflLT, — V-v*tIE[E]g8 
4£iiia£tf5 ! &£l4/ < C< ft*. CftKftiLT, 

C R Tffl# V^iE^ife $ ftfciS&x- * # A*J 



/0 

— &#V^}f:Elel8§2 4ttRAMr-^i'5:fflV^ffl 
"C, RAMx-^/HdfEttStbSlijEx-^lw, ^r*ie> 

[0 04 3] -&#V^giE|5]Sg3 214, 01 4 

fc^ilB* ©*!&&*>** /V© T -V^ttl^-o 1ttf V 

&W-tZ&X-&.#>-*ffiiEb&i&-tZ> 0 COipJc. 
fl* <Dm&m7FS<*/U\C&t>1£X#^-?&lE7 ! --*<D£ 

MSrs-rs©-c% ^H©j&gtej4s<s^cRTffl#v^ji 

Ero»K5^^i«ji-i-5ffijE (-&#^}f]E) tarn 
flK, &m<D&mm<Dm^ffijEfi®$:-&.tf b 

CWi5lc^ig©^Stt©iiSV'>-»:^>'^MjESr, — jfc 

[0 0 4 4] (-^VTMiniiSro^^) 
#V^«IEIhISS2 4(Di¥i!ffllcoVNT, 13 2 £r#Ji trlS 

[0 0 4 5] 02»4, -»C^>^«iElHlK2 41^-CHifi 
$^5-^v^«jEro^m#tt©— eaJSr^L, WMI£ 
A^t'-;?*, «J#ICta^T ? -^*^^ix2 5 6Fg^ 

t*ft^Ji$ttfcCRTfflro^>-v«]E (H2©— /fttH 

m) t>m£tix\,^tnt>, z.ti\m2(Dm&(o~#i#>' 

[0 0 4 6] Z.<D~&i#>>-7ffijE\E}&2 4«, A*$tl- 

SrfEttLfcRAMl::-aS/£$*T,.5, -T^fc*,, i2Qi 
^©x-^X^A^J^^Si:, rwA^Jx-^XJc^ 

i±, m2immx^-tx o \az&v -TKm&k ^s, 

[0 0 4 7] ZZV, -gC^V^ffilE(H]K2 4Sr, 
»31«#-K1 Olr^tfcaAttTEroilOT-fcS,, 

*&mmmzmmxz, m*<oWL&'**w&&.*mu 
[oo4 8j fttiu *mmMx\z. flr#«affl#-K 

10t3oOiSf B S^ffl/f-K3 0R, G, Birfcmtt 
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RAMCr-^titt, !&erotti?5tfiwii§-erofaei 

£ 5JwLTt>&V\, w£ORAMCOx-^#«IH.OV^TIi 

[0049] (-&.# v^fcfjEdlS&roSfcW) 0 1 ir^-f 
^tHjEHSS 3 2©-«aj£, B5i:*t. £fc, 

±t LTMW<>'HBlWT-V^14SrMffii-5J:5l-/io 
[0 0 5 0] £71:13613, «ttt-2 5 6|!gsa (8fy 

h) roATj^-y-fc, ssttt^s i 2mm (9 try 

ATlx-y^tTy h&,fc>5 fc^tftbTy 

^®IC/CCT4«(D1 0 2 4Pgsa/i^^-r5r i: 
[00 5 1] fcb7Jx-y-<0try h#£A7Jx-* 

AM* I ClwrtjS-rsr iliBHi&So -tit?. *H 
JfiW-pfi, TIBwiit), igeo^Aro^ottiTjx-* 30 
•SrRAMK&ifft;**, ^©^S&'J^ LT^S, 
[0 0 5 2] H5IC*5VnT, r©rj}c^>-v|iiE(HlK3 
2te, TC^'JUT, 06(0/^^^©®$ A CD" 
V-vM!ElCffiV^^5RAMSrffiV>fcffi]ES|I3 2Air« 

ftStt&iS&ffijESIggflS 2 BiSrft5. *t3Eg|5 3 2 
AiffliESB3 2 B<k-C(i, h->7?l 04A~1 0 

Y=a -X+bt-fJ^ a t#U X = 

0ro^r©Yroffib$r^-7-fes/ f-x-* irffc-tS. Sfc, <o 
ffl«A, BC^^&e^SATJx-y- c ZmRr-f 

[0 0 5 3] Z<D-ft.tf-S-vffiiE\Bl®3 2(1, 0 51^ 

-t"i:*J0> ti^A-ew-^v^MiE^^iSi-sfc*!)© 

ffijESB 3 2 At Lt, T KU*5§£SB1 0 Ot. RAM 
1 0 2 <t. t*y t->7 MhIKI 04A~104B£, ^ 
3-feP^^ 13 0,!:. JDglSl 3 2 £ SrW-fS. &*5, 
AD^Sil 3 2T*fi, ^iCiO^t^Itlii-?.. 
[00 54] ICt-, m$LAf*i\z&m\M.m 
V SrS^L,, 05©RAMlO2rtl:it so 



7.? 

7«rffl^T!iiiqi-5t, ®«ArtroSSiji:i»Y , i«f 
tfy 1 0 4 A~l 0 4 Ctf 3tV^ 

*i 30 tic«t»)K«fiei?s^r-3ft«)5tt tt-. 

I^DgL^tvS^^— * A 1, A2-O^RAMl 0 
2lcEttt-CV^o ?foT, R AM 10 2 (DSftli $ h 

[0 0 5 5] 7KW»t«l 0 012, A7J 
x-y-Xl'S-^TT KW*«r36£U WK^i 
*fJ5t5RAMl 0 2ft©g#x-*#ifc*ai$*'l,3c 
7KU*$8£g&l 0 0Wi«#x-^c^A^$Jt5ro 
■e, mRr-fic i(3 t>^^v^oiii«x-^dSA^$ 

dfci-££. tttfcV*. &o"C\ rOi^CliRAM10 2 
KTyir;*;**^ *©#ra#«7J £>. rro 

RAM10 2^©^f-^tt, &&-f-5&3-fcUy 

y- 1 3 o^-frLxm^^mmmmmY' ±07-9 1 

[0 0 5 6] 06©t|!B-!?©-W^iIS: 
it LTHiS1-5ia«jfi«HfjES^8i5 3 2Bi Lt, A 
^jBlfcx*— ^SrfcTy h$-fr5^Jx.li3 0(Dlfy h 

•>73>104A, 104B, 1 0 4Ct. WtfeZilZ® 

ttl73Srjl#?-r5mi-t^^^ 1 0 6i:> *l1ru**l 

0 6©m7JJ'^-7-fey bf—f bSriD©L-C. Y=a • 
X+bSr^-f-5AP^C#l 0 8 b&fi-tZo C« 
JOgS&l 0 8 &Kfc:j:i)«*a^lB-C*>*. 

[0 0 5 7] ITy f->7* 1 0 4 All, ATjMfcx-* 
X«r±i£fflSI-l try h$*T, 2 • Xe>ffi«rffl73 
f y 1 0 4BIJ, ATJM^ix-^XSrT 

(Sffl|:i^yh->7hm, (1/2) • xwttfctti 
try h->7^ 1 0 4CI4, ATJlJ^-^XSr 
Ttt*fc2lfy h->7h**r, (1/4) -XCOflgS: 
W7ji-5„ 

[00 5 8] iltu^?10 6m ^#7*— *ariS 
"1/4", "1/2", "3/4", "2", "2 + 
1/4", "2 + 3/4" T*ifcS.k#l^ ITy h->7^ 

1 0 4 A~l 0 4 CW^^ro^-t-S-X^IS^WTJ 

[0 0 5 9] MiES|5 3 2 AC0^3-fel^^^ 1 3 0 

3o©C , >yhy7?104A~10 4Ci:itf- 

5. -t LT, C©|!3tl/^^13 0©ffiAtRAMl 

0 2«>5)O^f-^ii, JO^ggl 3 2lC"CiiDSLXtt 
^gtL-T (|g6«AD®£-^5^JSr^t-CV^5) , 06<9fB 

1 (O^AT-ro^iEx-^ «r**TV>5o 

[0 0 6 0] w<0.t?lC x 3o©lTyh->7^104A 
~104C©m7jf4> H6 0fiHJttB-eoaDRiEdiftiriC 

Office A rtroS*Ki^Y' 
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3 OlrA^^^SB^-:? <!:«:, g2pKi»Y' tfXifiS 
Hi3o©lfy h^?* 1 0 4A~1 0 4 C<r>m&fg%: 

[0061] mwtmni i ohu xt>m&y ! -*<nm 

»U X> cT?&tl«H«B-Cfc5t*ljBf-r5 0 

J**U«rtBi l o-cro«»f^*lwS<5v^-c, fg2irv** 
112lt ■gg^AW^PICttiD^LS 1 3 2roa^SriS«? 

[0 0 6 2] 0 5roni^{riJxrf x A2jiU&7 ? -*Xjjs 

3*v6J:, *©4aj3gft#*5A^$n5»3-fe>^^ 1 3 

©If y Yi/79 1 0 4 A~ 1 0 4Bt|$f-^troi 

©A^Mf-ii'XttlSLtT KV*3&£8P1 1 OK. 
TMt57 KL^IcS^T, RAMI 0 2<fc>?0 7 
©M^-^ffl^jSixS. rUt&ttAlJHIl 3 2IH-C 
JDHC*#t, C©jDgSll 3 2©fcb;*JriSSg2irl-?* 1 1 

[0 0 6 3] r©i^{-i-5i:, WS&—99>*y h& 
^06©A^©Si!*«jE'7 ? -^©lf y Mt£9'h3< 
tt5©T\ 05©RAM1 0 2©«Stt^*<T»tf. 

[0 0 6 4] ffMAKR££ftS;K9BUftY' » 

©*§£•> ««nmh»i i om mt?'-*x«s. ft* 

•5iS^^fflV'>P)ix5V''-fix©iKj|ftiEfilEWl3:JSi"5^Sr 
*© ! WWB*fc*-3V*T*3*l'*# 1 3 OK 

[00 6 5] (36 ©PPiDtt£E-Si@*© 

*6««B-CHt, WI»fi«»teT«|jE9'-*«»-0* 
So r©-&#VT*tiE©ga<)«:, iKII£jf^*/i'©l=P 
iDUEVt3feSii^Ti:©fflKS:*-f-|gi 4©T-V* 
RfflHt0>«v**w </M+ifi©£aJ$-Cl4, MS 
ffi©^klC» UTSia^©S!^*5/>/j; < % cftfcfiH U 
T 4f 5 m i"<*# fi©®«cT-©)H«g©®T SrKFJhf 
Sri:lcfc5c w©fcAI^ **16«-C|4, ffi#A©*l 
JE7 ^ -*©5*>giJ^iE$Y• K»i-5fS»f-**«:R 
AMI 0 2Jlt&^fCVN5©t?, RAMI 0 2©SfiSr 
'h*< LTifi*«*Sr^«< U RAMI 0 2*1 CIC 

[0 0 6 6] fc*>\ 06©®«B^«*©ilj»tS<5 



/4 

V\ *i\ #KftC>fl[t9'--*AtJtt-7-fcs' V7-9* 

5©*WWIW»1 1 0fcl4*ii^«:fflv*$Qa*ifi©EW 
©itl?^-*£§S:5£LT:fc<o *LT, fiRlfiWKffil 1 
0d>&©ff*i;i£*5#> vi***J:Dfc*Hl31xfcfl[# 
f-^illtV^^ 1 0 6lw, h-r-^SrAO 

[0 0 6 7] (ilfctf^ttjEf'-^oajXKio^-c) 

10 ft< tt>I»ffl-C?©ttl#Wlw x 

5<, £©fcfcte, 08 o \z. y ^g©fc*©x- 

^«rA^-t-5abf^SB3 0 0 £ x fi/r ©/^^©T - V# 
tt*5|Etg$il5fEltSl50IJ^ffPROM3 0 2 b. »f£A 
^fSB 3 0 0&yPROM3 0 2 ;5>e>©lW$&K:£-3V>-C, 
M^©^Sx-^*jSgtL-C*ft5CPU3 0 4 ££*T 
-T2>o **S» rtvP>Sfef^A^)SR3 0 0, PROM3 0 2 

aycpu3 0 4ia, z.<D£.5fttt&&xmmtf&.mx' 
[0 0 6 8] r©^B©i#/u^#r©slSxaT:-«, til 

*©M$*/^5 0R, 5 0G, 5 0B©T-V# 
tetfSlM^Sft, *tl.^ttPROM3 0 2fw|Elt$tv5. 
•?:©«, 3r3&©^^ — V*«S**>'^/1'5 OR, 5 0 
G, 5 0 BIw^UT, £> £V Ml R, G, B 

[0 0 6 9] r ©&£©*£*, 0 6©^AT*©-jJC^ 
V^ffijEx-*£rgOJ1-5t::tt, RAMI 0 2©Ftyg& 
U=a:ii«ifi<6lSimg|5l^«&$tl57 ? -^a. b, c££M 
-t-n««t^. Mxft 06©|g«A©|5g^Sr±lf5» 

^•st/*©fi*5n^A^SR3 o o<DM*.t£®m; -fz-k 

LTA*£*ifc»-£i;io^Tfft9!-t-5. ^©*§£\ CP 

U3 04I4, PROM3 0 2rt©T-V#ttt, *ffc{d 

~£M 3 2 rtORAM 10 2 ©IBjEx — <5» ?rS^ L, ^© 
« StSMS:fcfc£<5v>TRAMl 0 2 ^©MjEt'-? 

^^.5o CPU3 0 4J4, ®JtA©ffijEr r -<5'© 

^jElc^o-c, •S^BroliiET'-^t^H-rs. i©^ 
514. MZ7-9 a i: *7ir y h^-^ b Z^WTfe 

Sr, l*f^A^a3 OO^fjWjg^lcS^^^M-t-ir,!: 
t^Iil-Cfo*), ;oi^CPUiii3 04g#f-^c^ 

[0 0 7 0] (-»:^>-^MiEv ? -^©^3lic:ov>-c) 

60 ^IfSwiT, hit&U 5 
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[0 0 7 1 ] ;c3yh7^ hitnmm*. 

-tzztx-mmztiZo watt. 03»^ro-^y 

-&#^«IE#14lc32M-C£5. -co* 5 1;:, -&# 
^StuElHlSS 2 4flroRAMf- ://KE>*§IE7 f -*£, 

[00 7 2] ®&33fili, &f£A;0gB3 00©8 

Jt^L-fc**, 04co&i»co-#c#;^#ttlc/ < e.5J;? 
#>"^J§jE|H]BS2 4 5:Mt5R AM^MEt^-^ $r , 

[0073] ztoi. ilMro^yF^^htt, 
WSSrHfiE-t-SKMU -BBcoffii£co*t:iE7 r -*£fE18tL 

HtlEffl R A Mt /KO rt£ § 5 Z t X&M, \Z 

[0 0 7 4] (Z&#^ffiIEIal8&co& 1 «»«Kolf» 
T) rroHifiWis 0 5co|5|?gS:fflv\ 0 9co-&#^ 
■v«]E#ttl^o-C«]E-f--5t>ro-eS>5 0 @9©ZW 
:/T?gjE#tttt, ±&CO0 6 0~»:^V-v«]E#ttJ: "9 

l 5©-jJ:^vr«jE«ftt^iijiS^<fiJ^sfc5 0 $ 

4 \z&t& w</Hfflcoftsgco;*:iS: ^fimffi^f!i®«trS] 
01 4 l coSgftaSH£S?2coi81!)ffifflt:: 

SKioSEH 5. iffll?^ Si"</MB!l<0»lD 

h co/<?- tr* £ L r t> ytfj 1 m cm 5 S , 

mJEffiH^^Sfctf), — pgfi&Tt'JcottJBEco^g'^riS 

[oo75]0 9 <r> >-?®jEftmzx®jE&nm 

Cfcfcot, 09CO®i£A, BKo^-Cli, 0 
[00 76] *%iMrCI£. 12 9 COS Wt/MMHttCl:: 

o^rt, mmmMY" ic:*n-.5m#x-*£rami 

0 2 KMEx- -a. SEct, 05<O- 
»:^v-vffiiElH]SScofl«*iJWrSi5 1 1 O^T, A;0EHfc-r 



(9) 

SP1 0 0 iDffi^$ix5T KW-^fg^^oT, 09CO 

1 3 o\zxmmmmY" <D7—?a>m8.ts)fi. m& 
sti 3 2\zxmm7 ! -*Y' <» ; T-i'frt>%-ft z f-*& 

&z>) o £<bi^ i i 2\cxm%mi 3 2 

[0077] #ib\ rro^jfeMfi, 09coa, c««cffl 

[oo7 8] (-&tfy?miEm&<om2£Mw\a\,^ 
x) znmmmft. &ut££vgffli&mi~M.ix-&tf^ 

vttjE£RAM£/BV^TiSi8!H£MKT|g;&U Ld»t>R 

AMco^ssrffijg-rstco-efcs. ^SWJcor&tfv 
vMElHjteSrSl 01^, ^Tto-»:^^MjE#ttSr0l 
1 izm-t„ 

[0 0 7 9] 01 OfclfeVT, ZV>- ffi]E\B\& 
tt\ RAMI 4 0, U$?*#T K>*3g£8&l 4 2, U 
'^^14 4RUyrog«l 4 6 
20 [008 0] RAM 140 \Z\Z S 011 IwS^MfjEx — 
*D (0) , D (4) , D (8) , -D (n) , D (n 
+ 4) , -<D?f.imm$iXX^^ 0 rcDSitHfiET*-* 

ttt, A*nii&x-*t9 2 k (k m&nms- 

«4PgflSco|tjE7 ? -^T-fc5o -BftfciH Itfi 
A73li^x- ; J'co4^S6fflco«-ii:i^ifiMEH-C 1 
tt, S*«IE7'-i5'^*fflSn5. 01 lCDn«40O« 

«:co«:t-*> o , 4<Dmm<ommm(Dmm7 ! -*&. mi 

lK«ti5fc, D (0) , D (4) . D (8) , -. 
D (n) , D (n + 4) , -t^LtTV^S. 
so [0 08 1] A7JH^7 f -^C04|ig§gS(-RAMl 4 0 
frbgmmjE'r-fitfmtlZtltlft^WX'. 8Xyb 

coA^Bilft^-^coJifite try hco^j)5, rami 4 o 
cor K^^t u-cfcfflSits. 

[0 0 8 2] V'v'^^ 1 4 4«rf4 % 011l:^t^f 
-^Al, A 2, A3. A 15, -aUMftSita. 
l^-coil[«lw*f-f 5 2 k ^3EHco#iSi^ififitEF^-e 
2 k - HacoM^x-^co^T-fciJ, milBIl 1 

coK^f i (x) (D&mmi&u&mxiz, m^r-fti 

Al, A 2, A 3<0 3a3gT'fc5o Infill-, 01 icoii: 
40 if 2 (X) co^ttiififfilEFflT-tt, H^-^liA 
7, A 8 , A gcosaHg-CifcfK 01 lcoKi® f 3 

(x) (o^m.mmmtax\t, 1 3, a 

14, A 1 5 CO 3 5. Sfc s K 
i^toMM, A^iiii^-^ co 4 pggiScoj£Sj)5 
^-St/<5«il,T^5 0 SfoT, ^coS£#^Sr^tf 
4 PS3l35SHcoiSaififfil EH X tm± L fc^^- 
St^io 0 1 1 CO A 4, A 5, A 6 COS^X — ^i, 
A 10, All, 4 12ffl^f-^i5, 
4Pgg§ffiHco^x-<?i:^a o Bi®|^±co^lSl 
60 ^^5 % A^J®^— ^co4P§SSScofi:air— a-f Sii-^- 
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[0 0 8 3] Z.to\s*s7>9 1 4 4rt©#S£#7 r -*£ 

PgfSfii©iij{ft7*-* 5^^-* Lfcv* 

AP&S&l 4 RAMI 4 0a»lbcDgiJMi 

iet'-^ tJD#xii«st$ix (0 1 4 t*M#-rzm&<D 

[00 84] JJclw, i»-9:^^-7tiiE[HlS§raK)f^{CO 

^-cifcen-tst, ik^t, 4 ©«&<!:# 

ftSt, RAM14 0^f>Sl|«Ir-^D (n) &m 

T KV*;6S3§£L£V\, SfoT. JD&Sil 4 6 i^Sf 
«iEx-^D (n) ^tb^|$^5o PgPfiE (n + 1) © 
ffi^-^^-JJc^v^MiEID^twA^S^Sirs RA 
Ml 4 Od^ftiRCSSMflE^-^D (n) dSg^fcb 

<3v^TWv'^^ 1 4 Afrh&ri'r-* A 1 0/45ffl^$ix 
5o S£oT, JDgSgl 4 6^f>ttD (n) + A 1 0#ffl 

[0 0 8 5] ^©ipC> **lfe01Jt?«-)Sfc^VTlf IE 

&e$jff©£ffl^Tiyfeb#;4*e>t, ±i£©6JHJ&0tJ-e 
fflv^ctfs/ h->7 hSrS-TS LHRAM1 
4 0, 1 4 4©iElt§»^[S^L-C^5„ brt» 

h£ffl^T#<, =&ttiS<D|Bt«RAMl 4 
0, I/-^^ 1 4 4t0fBttrt§ICJ;o-COT^^T-#2) 

©■c, «Jii©fg#©g s. 

[0 0 8 6] ft**, ©gSJMfjEx-* kttfoi-5A 
RAMI 4 0©T V"L'*m , &*At)m®.7 : —9<0—%V> 
W C©l?BRStt, 4f«l§S*fctt8Pg^S*5a®-efe 
RAMI 4 0(O§Si4Sii^:i-5^e>T-fo5. 

[0087] zommMteAfiTi?* /ism&r- 

[0 0 8 8] (-&#:/-rii:E@&©!g3^J£WlCO^ 

t) ^njswiai o©z&^>-^ifjE[HiKo^0ij-e 
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-&(D1h]K«^ 5 01 2I-^S^-C^5, 01 2K: 
iS^T, RAMI 4 C&tWnig&l 4 61101 0 km~ 
m&ifil-Z. 01OOl/^^7KU^?S4Siil4 2 
&tJfW^^^ 1 4 4Ktt;L-C > 01 2©fs]8&l;tTfB©« 

[0 0 8 9] £1\ MSt'-* l^** 1 5 0H®V(b 
il 1 \Z^rf f 1 (x) , f 2 (X) , f 3 

(x) , -©i£#^-*©5*>, iglf^fc^tfSiSiM 
EraW^-©EFar*<oa/h(0^5>x-^ A 1 , A 7 , A 1 
io 3, S-Kig!©^^-* 1. 2, 3 •••<!: LTIEtt 

[0090] r^-c, K8H i (x) ©i^f-^Ai 

W©ffi©i^T-?4 2, A 3l^oV^T%^-r5i, 
A 2 = 2 X A 1 - (1) 

A 3 = A 1 + A 2 - (2) 

[0 0 9 1] zoztfrb, 0 1 2 i^-Ti 5 IC, 
©^ftx-* A 1 , A 7, A 1 3M©I©l^f-^ 
20 £SH?-t-*g#x-*Stl?m 5 2, 1 5 4, 15 6& 

■|i#7 r -* (Al, A7XI2A13) Sr2fflr1-5 
fcftWfy 60i;, r©tf •> h 1 6 0 

©W^&tJ^tx-^SriD^SAD^l 6 2k&&-t 
3. If y 1 6 2J±±iE©5$; (1) <om&Zft 

V\ AoSHSl 6 2f±±iE©5£ (2) ©S»£fr5. 
[0 0 9 2] i«||BI±©SMM+ifi©afr?'--* A 4 ~ A 
6, A10~A12Ji, M«f-^^^170 
K*lA3ftTV*5. ^UT, g#X-*S?irS51 6 0, 
so 1 6 2, 1 6 4~©&* 3«Jg©H:»"T-* t, 

HKf— 1 7 Qfrb<F>m&7 : -9frAt!ZiX. 
v^4x*>-o©^T-^SrSS?-fS-feU^^ 1 7 2*5 

[0 0 9 3] £P>K, A^PJ»x- ^ <t ^#y"- * kfr 
17 21^-CV^-f^— o©^x-^^il 
iR-rSfcfccD-feU-? hft^&ffi^i-5««4aJ»fSBl 7 4 
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££A/T-$f£$*l5. S*^tb^!l 1 0 0 0 «, RO 
60 M, RAMfcif©^!J, ; rl-K'm%-ZmfflLXmJ]-t 
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IC3^[6]^t>A**^tt6, ^^n>{^/!)XAll 
12T?I4, U-s/ KR*J±^/l'-B©3fe^9 0° ifelfib 

*a, ^y-vG©3te^iSii-r5o-e#feroiii^ij$^$ 
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[0 0 9 9] S 1 Sl^fA'-yt/Payfa-:? 1 2 
0 0 14, Kl 2 02 Sr« 12 0 4 

t , ttAX^HBS 1 2 0 6,!: &&-fZ> 0 

[0 10 0] *3§WI4±ESU6WtH*S?*i.5t 
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[014] «efB*^^i'WPnADfl;ji-sia^ (t- 
v) -e*«s. 
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4 2 '<y7r 
so 50 R, 50 G, 50B jftAS^^^ 
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